The reduced availability of key resources has been linked to severe farmland bird population 62 declines and on average the abundance of common farmland birds has halved since 1980 63 (Voříšek et al., 2005) . Across Europe farmland bird declines are considered a high
The habitat types present on these farms included permanent and temporary grassland; arable 136 crops (cereals: barley, Hordeum, and wheat, Triticum; broadleaf crops: oilseed rape, Brassica 137 napus spp.). AES margin (an aggregate group of structurally similar grassy semi-natural 138 habitats, and includes grass buffers, uncropped field corners, floristically enhanced margins, 139 and pollen and nectar mix. Note: non-AES grass habitats, such as grazed grassland, were 140 exceluded from this category); wild bird seed mixture (plots sown with seed rich plants to 141 provide seed to granivorous farmland birds over winter; WBSM) and woodland habitats. To 142 increase statistical power for analysis, these habitats were classified into 11 groups according 143 to structural and functional similarities (Table A1) . Tree sparrows have multiple clutches per pair per year; the assignment of chicks to a brood 156 category (1st, 2nd or 3rd) is based on three assumptions: 1. Consecutive clutches laid in the and after mid-July were assumed to be third broods (n=3). Deckert (1962) and Smith (1995) Team, 2014) . The data were explored using the procedure outlined by Zuur et al. (2010) .
Dotplots together with histograms were used to determine whether transformations of covariates were necessary. This led to the use of the ArcSine square-root transformation on 183 habitat area variables.
185
Pearson correlation coefficients (<-0.5 and >0.5) and Variance Inflation Factors (VIFs; >3) 186 were used to remove correlated variables (Ieno and Zurr, 2015) . Pearsons correlation was 187 highest between winter cereal and oilseed rape (-0.56 for all datasets) resulting in VIFs >10 188 for grassland (in per-attempt productivity data), spring cereal (in all datasets), winter cereal 189 (in all datasets), and oilseed rape (in all datasets). By excluding winter cereal from datasets,
190
VIFs for all variables were reduced to an acceptable level, below 3 (Ieno and Zurr, 2015) .
191
The spread of the data was investigated using Cleveland dotplots and led to the exclusion of 192 spring cereal, water and other arable from analysis as these habitats were present on land ). Model assumptions were tested using diagnostic plots from the package lme4. (Table 1) . Tree sparrow chick food abundance was calculated, using our sweep net data, as the sum of food items 207 representing >5% of chick diet and was composed of Araneae, Coleoptera, coleopteran 208 larvae, Diptera, Lepidoptera larvae and Tipulidae (McHugh et al., 2016b independent variables that were included in models as fixed effects (Aebischer et al., 2014) .
214
The most complicated models that could be fitted to the data contained eight additive fixed seasonality by including year and brood as fixed effects in GLMs (Table 1) . Where 228 appropriate quasibinomial and quasipoisson distributions were used to account for model 229 overdispersion, model assumptions were checked using the plot function in the lme4 package. 
Results

Total productivity per pair
243
Between 1 and 3 breeding attempts per pair were made per year (April to August). We found 244 no effect of habitat area variables on the number of broods produced per pair.
246
The mean total number of eggs produced by a breeding pair was 10.31 ± 1.02 in 2013 and WBSM, grassland and woodland, and increased with the area of farmyard buildings (Table   269 2). 
Density Dependence
287
The average clutch size, hatching success, number of fledglings and fledgling success per 288 breeding attempt showed no significant relationship with colony size (Table B1) . Winter wheat and oilseed rape are linked through common rotational practices and the high 372 multi-colinearity of these two variables led to the exclusion of winter wheat from our models.
373
The positive effect of oilseed rape on fledgling success implies that crop type could be a 374 central driver of foraging habitat selection, and its relationship with winter wheat suggests 375 that habitat use may be dependent on the landscape context of farms as has been shown in 376 other taxa (e.g. Winqvist et al., 2011) . Oilseed rape was also found to contain one of the 377 highest levels of chick-food. This has also been reported in Western Poland, where the mean 378 biomass of insects populating oilseed rape was higher than either spring or winter cereals 379 (Karg and Ryszkowski, 1996) . Additionally, Perkins et al., (2007) showed in a seed food 380 preference experiment that oily seeds such as brassicas are exploited by tree sparrow and it is 381 possible that oilseed rape seeds may play an important role in the diet of older chicks because 382 they are small and therefore easy for chicks to handle, in addition to being high in energy 383 (Jones and Earle, 1966; Duke, 1983; Diaz, 1990) . Ripening oilseed rape seeds are also know Contrary to Svensson (2006) we found no significant relationship between population density 396 and breeding success. We expect that population density is more likely to limit tree sparrow 397 productivity where competition for nest boxes is high, as found by Svensson (2006) . In his 398 study, 67% of boxes were occupied compared to our 39.54% and 41.06% occupancy rates in 399 2013 and 2014 respectively. WBSM was negatively related to several measures of breeding 400 success and the lack of a population density impact on our results implies that WBSM is 401 influencing settlement patterns, attracting birds in winter which then stay in these areas to 
Conclusions
409
The results of this study suggest that placing AES habitats which provide an abundance of (Table 2) chosen by backward stepwise deletion from the full GLM: a) grassland and b) wild bird seed mixture. For each covariate displayed probabilities are adjusted relative to the effects of the other variables modelled. A 95% confidence interval is drawn around the estimated effect. 
